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(54) Injection needle and injection apparatus 

(57) A drug injection needle 1 comprises a punctur- 
ing needle part 2 that has a puncturing part 21 that is 
capable of puncturing a body, a drug introducing needle 
part 3 that is capable of communicating with the inside 
of the drug container, and a housing 4 that supports the 
puncturing needle part 2 and the drug introducing nee- 
dle part 3 in such a way as to allow the liquid drug to 
flow between the needle parts 2 and 3. The outer diam- 



eter of the puncturing part 21 is not more than 0.254 
mm. The outer diameter of the drug introducing needle 
part 3 is larger than at least that of the vicinity of the 
distal end of the puncturing part 21 of the puncturing 
needle part 2, and a cutting edge 31 is formed at the 
end of the drug introducing needle part 3 for penetrating 
through an elastic member that is provided to seal the 
drug injection port of the drug container. 



FIG. 3 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The invention relates to an injection needle 
and an injection apparatus, more specifically to an in- 
jection needle and an injection apparatus used for in- 
jecting liquid drugs into a body. 

2. Description of the Related Art 

[0002] Fig. 1 and Fig. 2 show a typical injection needle 
used for injecting liquid drugs into a living body, partic- 
ularly intradermal, subcutaneous, and muscle tissue 
layers, 

[0003] As shown in these drawings, a drug injection 
needle 101 consists of a needie 102 and a base 104 
that supports the needle 102. The needle 102 consists 
of a hollow needle of a constant outer diameter and is 
affixed to the base 1 04. A cutting edge 1 31 is formed at 
the proximate end of the needle 1 02. Furthermore, a fe- 
male screw 143 is formed on the internal surface of the 
base 1 04. 

[0004] The drug injection needle 101 is typically at- 
tached to the drug injection port formed on the nose of 
a drug container (not shown) containing a liquid drug. A 
male screw is formed on the drug injection port of the 
drug container, and the drug injection needle 1 01 is at- 
tached to the drug container when the female screw 1 43 
of the drug injection needle 101 is screwed onto this 
male screw of the drug container. 
[0005] The drug injection port of the drug container is 
sealed by a rubber stopper (not shown). The inside of 
the needle 1 02 communicates with the inside of the drug 
container when a cutting edge 131 , which is formed on 
the proximate side of the needle 1 02, penetrates said 
rubber stopper as the drug injection needle 101 is at- 
tached to the drug container. 

[0006] However, the needle 1 02 of the conventional 
drug injection needle 101 typically has a relatively large 
diameter of 0.25 mm or larger. Therefore, it causes a 
pain when the needle 102 punctures a living body or 
when a liquid drug is injected into a living body. The 
thought of puncturing with such a thick needle also caus- 
es fear or threat to patients. 

[0007] Another problem is that it is extremely difficult 
to assemble a thin needle firmly to the base in the middle 
of the needle as shown in Fig. 2, if it is attempted to use 
a thinner needle in orderto reduce the pains of patients. 
[0008] Furthermore, such a thin needie tends to be 
too weak. Therefore, the needle may not be able to pen- 
etrate through the rubber stopper provided on the drug 
injection port of the drug container and may end up 
breaking when it is attempted to install the needle on the 
drug container. 

[0009] Moreover, such a thin needle inherently has a 



thin inner diameter so that its liquid path resistance dur- 
ing injection ("injection resistance"), aggravated by its 
relatively long length, becomes extremely large. Thus, 
it has a problem that it requires a substantially large 
5 force to push out the liquid drug during injection. 

[001 0] More specifically, in case of the drug injection 
needle used by diabetes patients for intravenous self- 
injection of insulin solutions, even the thinnest one avail- 
able on the market has an outer diameter of 0.254 mm 

io (31 gage (G)). The "gage" is a number based on the B. 
W.G. (Birmingham Wire Gage). 
[0011] When this needle with an outer diameter of 
0.254 mm (31 G) is used, the injection resistance be- 
comes fairly high as a result of the fact that the injection 

15 resistance of the needle increases in inverse proportion 
with the fourth power of the diameter of the needle. This 
makes it difficult for a person, who is a physically or men- 
tally weak patient and doesn't have a sufficient force to 
push the plunger of the drug injection apparatus, such 

20 as a woman, child or an aged person, to inject liquid 
drugs subcutaneous ly using needles with an outer di- 
ameter of 0.254 mm (31 G). In such a case, the patient 
has to use thicker needles such as the one with an outer 
diameter of 0.30 mm (30 G). 

25 [0012] When a needle with a 0.254 mm (31 G) outer 
diameter is used, the insulin solution sometimes over- 
flows from the punctured opening of the skin or the tip 
of the needle. One of the reasons why it happens is sus- 
pected to be that the patient tends to pull out the needle 

30 prematurely without waiting for a specified amount of the 
liquid drug (specified insulin unit) to be completely ad- 
ministered subcutaneously because it takes too long for 
the liquid drug to be completely injected because of the 
high liquid path resistance of such a thin needle with an 

35 outer diameter of 0.254 mm (31 G). For a diabetes pa- 
tient, it is important to accurately administer the speci- 
fied amount of the liquid drug, which is determined by 
the doctor. Overflowing of the liquid drug after injection 
means that less than the specified amount of the liquid 

40 drug is administered and that the treatment is not suffi- 
ciently performed. 

[001 3] An example in another field is a dental drug in- 
jection apparatus used to inject a liquid anesthetic agent 
(lidocaine) into dental pulp. The outer diameter of the 

45 thinnest needle (dental needle) for the dental drug in- 
jection apparatus available on the market is 0.26 mm. 
There is also a substantially high injection resistance in 
injecting the anesthetic agent into dental pulp, etc., us- 
ing a needle with an outer diameter of 0.26 mm. The 

so main body and the plunger of the dental drug injection 
apparatus are made of metal and a doctor who is a 
healthy person operates them. Therefore, it is possible 
to inject the liquid anesthetic agent even with such a thin 
needle as the doctor can push the plunger very hard. 

55 [0014] However, it is preferable to be able to inject 
with a smaller force and also to use a thinner needle in 
such a dental drug injection apparatus in orderto reduce 
the pain it gives to the patient. A metallic injection ap- 
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paratus is heavy. It will be able to provide a lighter and 
easier to handle dental drug injection apparatus if the 
injection resistance of the needle can be reduced so that 
a lighter material such as plastic can be used. 
[0015] As can be seen from the above, it has been 
impossible to reduce the outer diameter of the needle 
to alleviate the patient's pain because of those problems 
mentioned above. 

SUMMARY OF THE INVETION 

[001 6] The object of this invention is to provide an in- 
jection needle and an injection apparatus that are capa- 
ble of reducing patients' pains, can be manufactured 
easily, and have a sufficient strength to penetrate rubber 
stoppers and a less injection resistance. 
[001 7] The specific object of the invention is to provide 
an injection needle to be attached to a liquid injection 
port formed on the distal end of a liquid container that 
contains a liquid inside, comprising: 

a puncturing needle part that has a puncturing part 
that is capable of puncturing a body; 
a liquid introducing needle part that is capable of 
communicating with the inside of said liquid contain- 
er; and 

a base that supports said puncturing needle part 
and said liquid introducing needle part in such away 
as to allow the liquid to flow between the two needle 
parts, wherein; 

said puncturing part has an outer diameter which is 
not more than 0.254 mm, 

said liquid introducing needle part has a larger outer 
diameter than at least the vicinity of the distal end 
of said puncturing part; and 
a cutting edge is formed at the end of said liquid 
introducing needle part for penetrating through an 
elastic member that is provided to seal the liquid in- 
jection port. 

[001 8] According to the injection needle of this inven- 
tion, it is possible to make the puncture part of the needle 
that is capable of puncturing a body thinner than it used 
to be. Consequently, it is possible to reduce the area of 
the needle that contacts with the nerve net, minimize the 
attack on the nerve net, and alleviate the patient's pain. 
[0019] Furthermore, the injection needle of this inven- 
tion is not intended to affix the needle with a thin, con- 
stant diameter needle to the base at the middle of its 
length. Therefore, it is easy to assemble and manufac- 
ture the injection needle even though the puncturing part 
of the needle is thin. 

[0020] As the cutting edge can be formed at the end 
of the liquid introducing needle part, which has a rela- 
tively thicker diameter, for penetrating the elastic mem- 
ber that is used to seal the liquid injection port of the 
liquid container, it can have a sufficient strength to pen- 
etrate through the elastic member. Consequently it is 



possible to prevent a situation where the needle breaks 
and cannot penetrate though the elastic member. 
[0021] Moreover, by thickening the liquid introducing 
needle part, the injection resistance can be reduced. 
5 Therefore, the force required for injecting the liquid drug 
can be reduced and the liquid drug can be injected into 
the body more ideally. 

[0022] Consequently, the invention provides a thinner 
injection needle that causes no pain or extremely small 
10 pains and yet causes less injection resistance by mak- 
ing the part that punctures the patient's skin thinner and 
other parts of the needle relatively thicker. In particular, 
by setting the outer diameter of the puncturing part to 
be not more than 0.254 mm, or preferably in the range 

15 of 0 . 1 -0.25 mm, or more preferably in the range of 0 . 1 8- 
0.22 mm, it is possible to have a puncturing part equal 
or thinner than the thinnest needle currently available 
on the market, and yet reduce the injection resistance 
simultaneously. Therefore, it is possible to provide an 

20 injection needle that is capable of administering liquid 
drugs quickly and easily even when it is operated by a 
patient who is physically or mentally weak such as a 
woman, child and an aged person. 
[0023] Another specific object of the invention is to 

25 provide an injection apparatus including a liquid contain- 
er that contains liquid inside and has a liquid injection 
port formed on its distal end and an elastic member pro- 
vided to seal the liquid in jection port, and an injection 
needle that is attached to the liquid injection port of said 

30 liquid container, wherein: 



said injection needle comprises a puncturing nee- 
dle part that has a puncturing part that is capable of 
puncturing a body, a liquid introducing needle part 
that is capable of communicating with the inside of 
said liquid container, and a base that supports said 
puncturing needle part and said liquid introducing 
needle part in such a way as to allow the liquid flow 
between the two needle parts; 
said puncturing part has an outer diameter which is 
not more than 0.254 mm, 

said liquid introducing needle part has a larger outer 
diameter than at least the distal end of said punc- 
turing part; and 

a cutting edge is formed at the end of said liquid 
introducing needle part for penetrating through said 
elastic member. 



40 



45 



[0024] The objects, features and characteristics of 
50 this invention other than those set forth above will be- 
come apparent from the description given herein below 
with reference to preferred embodiments illustrated in 
the accompanying drawings. 
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BRIEF DESCRIPTON OF THE DRAWINGS 
[0025] 

Fig. 1 is a side view of a conventional drug injection s 
needle; 

Fig. 2 is a cross sectional view of a conventional 
drug injection needle; 

Fig. 3 is a cross sectional view of a drug injection 
apparatus equipped with a drug injection needle ac- 10 
cording to a first embodiment of the invention; 
Fig. 4 is a cross sectional view of a drug injector 
main body show in Fig. 3; 

Fig. 5 is a side view of the drug injection needle 
show in Fig. 3; is 
Fig. 6 is a cross sectional view of the drug injection 
needle show in Fig. 3; 

Fig. 7 is a cross sectional view of a variation of the 
drug injection needle according to the first embod- 
iment of the invention; 20 
Fig. 8 is a cross sectional view of another variation 
of the drug injection needle according to the first 
embodiment of the invention; 
Fig. 9 is a cross sectional view of yet another vari- 
ation of the drug injection needle according to the 25 
first embodiment of the invention; 
Fig. 10 is a side view of a drug injection needle ac- 
cording to a second embodiment of the invention; 
Fig. 11 is across sectional view of the drug injection 
needle show in Fig. 10; so 
Fig. 12 is a cross sectional view of a variation of the 
drug injection needle according to the second em- 
bodiment of the invention; 

Fig. 1 3 is a cross sectional view of another variation 
of the drug injection needle according to the second 35 
embodiment of the invention; 
Fig. 14 is a cross sectional view of yet another var- 
iation of the drug injection needle according to the 
second embodiment of the invention; 
Fig. 15 is a side view of a drug injection needle ac- *o 
cording to a third embodiment of the invention; 
Fig. 1 6 is across sectional view of the drug injection 
needle show in Fig. 15; 

Fig. 1 7 is a cross sectional view of a variation of the 
drug injection needle according to the third embod- 45 
iment of the invention; 

Fig. 1 8 is a cross sectional view of another variation 
of the drug injection needle according to the third 
embodiment of the invention; and 
Fig. 1 9 is a cross sectional view of yet another var- so 
iation of the drug injection needle according to the 
third embodiment of the invention; 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 55 

[0026] The embodiments of this invention will be de- 
scribed below with reference to the accompanying 



drawings. 

[0027] Fig. 3 is a cross sectional view of a drug injec- 
tion apparatus equipped with a drug injection needle ac- 
cording to a first embodiment of the invention; Fig. 4 is 
a cross sectional view of a drug injector main body show 
in Fig. 3; Fig. 5 is a side view of the drug injection needle 
show in Fig. 3; and Fig. 6 is across sectional view of the 
drug injection needle show in Fig. 3. 
[0028] The drug injection apparatus shown in Fig. 3 
includes a drug injection needle 1 and an injector main 
body 5, and injects liquid drug 60 through the distal end 
of the drug injection needle 1 when a plunger 52 is 
pushed. 

[0029] As shown in Fig. 4, the injector main body 5 
comprises a drug container 51 , which is of a substan- 
tially cylindrical shape and holds the liquid drug 60 in- 
side, and the plunger 52 that is capable of moving re- 
ciprocally and axially inside the drug container 51 . 
[0030] A drug injection port 54 is formed on a boss 53 
provided on the distal end (left hand side in the drawing) 
of the drug container 51 , this drug injection port 54 is 
sealed by an elastic member 55 such as a rubber stop- 
per. The elastic member 55 is held in place by being 
fitted into a groove 56 formed inside of the boss 53. A 
male screw 57 is formed on the outside of the boss 53 
to be used for attaching the drug injection needle 1 . 
[0031 ] On the other hand, an opening 58 is formed on 
the proximate end (right hand side in the drawing) of the 
drug container 51 . The plunger 52 is inserted through 
the opening 58. A gasket 59 is attached to the distal end 
of the plunger 52. The purpose of the gasket 59 is to 
seal by fitting closely with the inner surface of the drug 
container 51 to prevent the liquid drug 60 from leaking 
backward, and to push the liquid drug forward by moving 
toward the distal side. 

[0032] The space between the elastic member 55 and 
the gasket 59 is filled with the liquid drug 60. The liquid 
drug 60 used in this drug injection apparatus can be ei- 
ther a solution, gel or suspension fluid containing a drug. 
Any drug can be used as long as it is suitable for percu- 
taneous administration. The drug can be the one that is 
applicable locally or for the entire body. 
[0033] The elastic member 55 and the gasket 59 are 
made by forming such materials as butyl rubber, silicone 
rubber, elastomer, etc. The drug liquid container 51 and 
the plunger 52 are formed by molding plastics such as 
polypropylene and polyethylene or glass. The drug con- 
tainer 51 is totally or partially made of a clear material 
and its contents can be observed visually. 
[0034] As shown in Fig. 5 and Fig. 6, the drug injection 
needle 1 comprises a puncturing needle part 2 that has 
a puncturing part 21 that is capable of puncturing a living 
body, a liquid introducing needle part 3 that is capable 
of communicating with the inside of the drug container 
51 , and a housing 4, which is a base that supports the 
puncturing needle part 2 and the drug introducing nee- 
dle part 3 in such a way as to allow the liquid drug to 
flow between the needle parts 2 and 3. In the first em- 
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bodiment, the puncturing needle part 2 and the drug in- 
troducing needle part 3 constitute a single needle body. 
[0035] The housing 4 comprises a cylindrical part 41 
and a bottom wall 42 formed on one end of the cylindrical 
part 41 . A female screw 43 is formed on the inner sur- s 
face of the cylindrical part 41 to engage with the male 
screw 57 formed on the boss 53 of the drug container 51 . 
[0036] The puncturing needle part 2 and the drug in- 
troducing needle part 3 constitute a hollow needle. The 
puncturing needle part 2 is formed on the distal side of 10 
the drug injection needle 1 and the drug introducing nee- 
dle part 3 is formed on the proximate side of the punc- 
turing needle part 2. The drug introducing needle part 3 
has a larger outer diameter than that of the puncturing 
part 21 of the puncturing needle part 2. is 
[0037] The outer diameter of puncturing part 21 of the 
puncturing needle 2 in this embodiment is set to be not 
more than 0.254 mm (31 G), or preferably in the range 
of 0.1- 0.25 mm, or more preferably in the range of 
0.18-0.22 mm. As can be seen from the above, the up- 20 
per limit of the outer diameter of the puncture part 21 Is 
set to equal or less than that of the conventional 31 G 
needle from the standpoint of reducing the puncture 
pain it gives to patients, and the lower limit is set from 
the standpoint of securing the specified strength and 25 
suppressing the increase of the injection resistance. Ac- 
cordingly, the inner diameter of the puncturing part 21 
should be preferably in the range of 0.05-0.1 5 mm. Even 
if the outer diameter of the puncturing part 21 is formed 
0.254 mm (31 G), same as in the conventional needle, 30 
it is still possible to provide a better needle from the 
standpoint of reducing the injection resistance because 
the outer diameter of the drug introducing part 3 is larger. 
[0038] The length of the puncturing part 21 of the 
puncturing needle part 2 is preferably in the range of 35 
0.2-15 mm, or more preferably in the range of 0.5-10 
mm. The length of the puncturing part 21 corresponds 
to the length of the puncturing needle part 2 that is ex- 
tending outside from the bottom wall 42 of the housing 
4. The length of the puncturing part 21 has hitherto been 40 
normally 10-40 mm. On the contrary, the upper limit of 
the length of the puncturing part 21 in this embodiment 
is set shorter than that of the prior art from the standpoint 
of reducing the injection resistance, and its lower limit 
is set from the standpoint of performing the puncture a 45 
living body properly. 

[0039] As shown in Fig. 6 or Fig. 7, at least a portion 
of the puncturing part 21 has a constant outer diameter, 
the length of the portion is preferably as follows. 
[0040] The numerical values in parentheses as listed so 
below indicate more preferable range. 



outer diameter 


length 


0.22 - 0.254 mm 


0.2 - 15 mm 
(1 - 15 mm) 



(continued) 



outer diameter 


length 


0.15 - 0.22 mm 


0.2 - 8 mm 
(1 - 8 mm) 


0.1 - 0.15 mm 


0.2 - 3 mm 
(1 - 3 mm) 



[0041] On the other hand, the outer diameter of the 
drug introducing needle part 3 is preferably in the range 
of 0.3-0.6 mm, or more preferably in the range of 
0.35-0.5 mm. Thus, the lower limit of the outer diameter 
of the drug introducing needle part 3 is set larger than 
that of the puncturing needle part 2 as mentioned above 
from the standpoint of improving the strength of the part 
where the cutting edge 31 is formed and suppressing 
the increase of the injection resistance, and its upper 
limit is set so that the cutting edge 31 is able to penetrate 
easily through the elastic member 55 that seals the drug 
injection port 54 and also from the standpoint of easi- 
ness of manufacture. Accordingly, the inner diameter of 
the drug introducing needle part 3 should be preferably 
in the range of 0.25-0.5 mm. 

[0042] The cutting edge 31 is formed on the proximate 
end of the drug introducing needle part 3 in order to pen- 
etrate through the elastic member 55 that seals the drug 
injection port 54 formed on the distal end of the drug 
container 51. The cutting edge 31 is, for example, 
formed by slicing the end of the drug introducing needle 
part 3 in an angle. The cutting edge 31 penetrates 
through the elastic member 55 when the drug injection 
needle 1 is attached to the drug container 51 . 
[0043] The puncturing needle part 2 has an interme- 
diate part 22 that is formed between the puncturing part 
21 and the drug introducing needle part 3 and connects 
them smoothly by changing its diameter continuously. If 
the drug injection needle 1 is a short needle normally 
used for intradermal and subcutaneous administration, 
the intermediate part 22 is affixed to the middle of the 
bottom wall 42 of the housing 4 being inserted into it. 
[0044] If the drug injection needle 1 is a long needle 
normally used for subcutaneous and intramascular ad- 
ministration, it is not necessary to make the entire por- 
tion that can puncture a living body thinner than the drug 
introducing needle part 3. For example, it is also possi- 
ble to configure in such a way as to make the interme- 
diate part 22 with a continuously changing outer diam- 
eter to be able to puncture a living body as shown in Fig. 
8, so that the intermediate part 22 is included in the 
puncturing part 21 . In this case, the part, which is on the 
proximate side of the intermediate part 22 and has a 
constant and thick diameter, is affixed in the center of 
the bottom wall 42 of the housing 4 in an inserted con- 
dition. 

[0045] Furthermore, the shape extending from the 
puncturing part 21 to the part, which is affixed to the bot- 
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torn wall 42 of the housing 4, in this invention should not 
necessarily be limited to a shape having a constant out- 
er diameter as shown in Fig. 6, but rather it can be a 
shape having a continuously changing outer diameter 
as shown in Fig. 9. 

[0046] The intermediate part 22 has a shape tapering 
thinner toward the distal end, and the externa! shape 
line of the cross section cut by a plane including the axis 
is either a straight line or a concave line. The shapes of 
the intermediate part 22, particularly those that are 
shown in Figs. 6-9, are such that the inner diameter 
gradually reduces toward its distal end (taper shape). 
Consequently, the drug liquid is accelerated and flows 
vigorously as it flows from the drug introducing part 3 to 
the puncturing part 21 via the intermediate part 22. 
[0047] As shown in Fig. 8 and Fig. 9, an outer diam- 
eter of the intermediate part 22 continuously varies. 
However, at least a portion of the puncturing part 21 or 
the intermediate part 22 may have an outer diameter 
which stepwise vary. 

[0048] When the puncturing part 21 has a portion, an 
outer diameter of which continuously (or stepwise) re- 
duces toward its distal end as shown in Fig. 8 and Fig. 
9, the length of the puncturing part 21 can be longer than 
the puncturing part 21 as shown in Fig. 6, which has a 
portion, an outer diameter of which is constant. 
[0049] The housing 4 is formed by molding plastics 
such as polypropylene and polyethylene or glass. The 
puncturing needle part 2 and the drug introducing nee- 
dle part 3 are normally produced by forming stainless 
steel. It is also possible to make the needle parts 2 and 
3 from other metallic materials such as titanium or plas- 
tics. 

[0050] The affixing of the pu ncturing needle part 2 and 
the drug introducing needle part 3 to the housing 4 is 
conducted by insert molding or gluing, for example, in a 
shape as shown in Fig. 6. Since the jointing force reduc- 
es if the needle parts 2 and 3 are uniformly thinner, the 
needle parts 2 and 3 may slip off toward the distal end 
from the housing 4. Since the needle parts 2 and 3 are 
jointed with the housing 4 at the intermediate part or at 
the part where the outer diameter is thicker in this em- 
bodiment, there is little concern that the needles 2 and 
3 slip off toward the distal end. Moreover, since the joint- 
ing surface between the housing 4 and the needle parts 
2 and 3 is larger, the needle parts 2 and 3 can be affixed 
more rigidly to the housing 4. Thus, although the punc- 
turing part 21 of the puncturing needle art 2 is thinner, 
the drug injection needle 1 can be easily manufactured. 
[0051] Next, let us describe the method of attaching 
the drug injection needle to the drug container and using 
the drug injection apparatus. 

[0052] First, mount the housing 4 of the drug injection 
needle 1 on the boss 53 of the drug container 51 and let 
the cutting edge 31 formed on the proximate end of the 
drug introducing needle part 3 penetrate into the elastic 
member 55. This causes the inside of the needle parts 
2 and 3 communicate with the inside of the drug con- 



tainer 51 . Next, let the female screw 43 formed on the 
inner surface of the housing 4 of the drug injection nee- 
dle 1 engage with the male screw 57 formed on the boss 
53 of the drug container 51 to screw the drug injection 

5 needle 1 into the drug container 51 . 

[0053] Since the outer diameter of the drug introduc- 
ing needle part 3 is set to be larger than that of the punc- 
turing part 21 of the puncturing needle part 2, it is pos- 
sible to secure a sufficient strength required for pene- 

10 trating the elastic member 55. Thus it is possible to pre- 
vent the drug introducing needle part 3 from breaking 
and being unable to penetrate through the elastic mem- 
ber 55. 

[0054] Thus the drug injection needle 1 is attached to 

is the drug container 51 , completing the preparation for the 
usage of the drug injection apparatus. Next, puncture 
the body of the patient, into which the liquid drug is to 
be injected, with the drug injection needle 1 of the drug 
injection apparatus. Since the puncturing part 21 of the 

20 puncturing needle part 2 is thinner than that of the con- 
ventional needle, the contact surface of the needle part 
with the nerve plexus that relates with the pain is smaller, 
so that the attack on the nerve plexus becomes smaller 
and the patient feels less pain. 

25 [0055] By pressing the plunger 52 of the injector main 
body 5, the liquid drug 60 inside the drug container 51 
passes through the needle parts 2 and 3 of the drug in- 
jection needle 1, and is injected into the target living 
body, such as intradermal, subcutaneous, or muscular 

30 tissue or various intestine, etc. 

[0056] Since the outer diameter of the drug introduc- 
ing needle part 3 is set relatively large, the inner diam- 
eter of the drug introducing needle part 3 can also be 
set larger, thus contributing to the reduction of the injec- 

35 tion resistance. Therefore, the force required to press 
the plunger 52 can be smaller and the drug liquid can 
be injected into the living body smoothly. 
[0057] Thus, the embodiment is capable of providing 
a drug injection needle with little injection resistance 

40 while being a drug injection needle that causes no pain 
at all or an extremely small pain by making the part that 
punctures the skin of the patient thin and other parts rel- 
atively thicker. In particular, selecting the outer diameter 
of the puncturing part 21 to be not more than 0.254 mm 

45 (31 G), preferably in the range of 0.1 -0.25 mm, or more 
preferably in the range of 0.1 8-0.22 mm, it is possible to 
reduce the injection resistance while having a punctur- 
ing part that is equal or thinner than the thinnest needle 
available on the market. Thus, it is possible to provide 

50 a drug injection needle and the drug injection apparatus 
that is painless or gives extremely small pain and is ca- 
pable of injecting liquid drug effortless and quickly even 
when it is used with a physically or mentally weak patient 
such as a woman, child or an aged person. 

55 [0058] Although each of the drug injection needles 
shown in Fig. 5 through Fig. 9 has needle parts 2 and 
3, which constitute a single needle, the drug injection 
needle of the invention can have multiple needle bodies 
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on one housing 4. This will increase the amount of drug 
liquid injected. Also, since the drug liquid is injected in 
multiple streams, a quicker effect of the drug can be ex- 
pected. 

[0059] Fig. 1 0 is a side view of a drug injection needle 5 
according to a second embodiment of the invention and 
Fig. 1 1 is a cross sectional view of the drug injection nee- 
dle show in Fig. 10. In the following explanations, the 
areas that are different from the first embodiment will be 
explained primarily, skipping the descriptions the com- 10 
mon parts. 

[0060] The drug injection apparatus according to the 
second embodiment is different from the first embodi- 
ment only in the constitution of the drug injection needle, 
and the constitution of the injector main body 5 is the 15 
same. 

[0061] As shown in Fig. 10 and Fig. 11 , a drug injec- 
tion needle 1a comprises a puncturing needle part 2a 
that has a puncturing part 21 a that is capable of punc- 
turing a living body, a drug introducing needle part 3a 20 
that is capable of communicating with the inside of the 
drug container 51 , and a housing 4a that supports the 
puncturing needle part 2a and the drug introducing part 
3a in such a way as to allow the liquid drug to flow be- 
tween the needle parts 2a and 3a. 25 
[0062] As shown in the drawings, the drug injection 
needle 1 a according to the second embodiment is dif- 
ferent in that the puncturing needle part 2a and the drug 
introducing needle part 3a constitute two separate nee- 
dle bodies independently, from the drug injection needle 30 
1 according to the first embodiment in which the punc- 
turing needle part 2 and the drug introducing needle part 
3 constitute a single needle body. 
[0063] The housing 4a comprises a cylindrical part 
41a and a bottom wall 42a formed on one end of the 35 
cylindrical part 41a. A female screw 43a is formed on 
the inner surface of the cylindrical part 41a to engage 
with the male screw 57 formed on the boss 53 of the 
drug container 51 . 

[0064] The puncturing needle part 2a constitutes a 40 
hollow needle, which is made of the same material as 
that of the puncturing needle part 2 of the above-de- 
scribed embodiment. The puncturing needle part 2a is 
affixed to the housing 4a with its root part 22a being in- 
serted into an attaching hole 44a formed on the distal 
side of the bottom wall 42a of the housing 4a. 
[0065] The drug introducing needle part 3a also con- 
stitutes a hollow needle, which is made of the same ma- 
terial as that of the drug introducing needle part 3 of the 
above-described embodiment. The drug introducing so 
needle part 3a is affixed to a housing 4a with its root part 
32a being inserted into an attaching hole 45a formed on 
the proximate end of the bottom wall 42a of the housing 
4a. The drug introducing needle part 3a has a larger out- 
er diameter than that of the puncturing part 21 a of the 55 
puncturing needle part 2a. 

[0066] A hole 46a connecting between the puncturing 
needle part 2a and the drug introducing part 3a is formed 



in the housing 4a. 

[0067] The outer diameter of the drug introducing 
needle part 3a in the second embodiment should be 
preferably in the range of 0.3-2 mm, or more preferably 
in the range of 0.35-1 .5 mm. Accordingly, the inner di- 
ameter of the drug introducing needle part 3a should be 
preferably in the range of 0.25-1 .2 mm. 
[0068] The affixing of the puncturing needle part 2a 
and the drug introducing needle part 3a to the housing 
4a is conducted by insertmolding orgluing, for example, 
in a shape as shown in Fig. 11. Since the puncturing 
needle part 2a and the drug introducing part 3a are 
formed of two separate needle bodies as shown in Fig. 
11, the drug injection needle 1a can be manufactured 
by a conventional method without requiring any special 
method. Moreover, since the needle parts 2a and 3a are 
assembled to engage with the attaching holes 44a and 
45a respectively, they are firmly affixed to the housing 
4a. 

[0069] If the drug injection needle 1 a is a long needle 
normally used for subcutaneous and intramascular ad- 
ministration, it is not necessary to make the entire por- 
tion that can puncture a living body thinner than the drug 
introducing needle part 3a. For example, it is also pos- 
sible to configure in such a way as to make the part with 
a continuously changing outer diameter to be able to 
puncture a living body as shown in Fig. 12, so that the 
part, which is on the proximate side having a constant 
and thick diameter, is affixed in the center of the bottom 
wall 42a of the housing 4a in an inserted condition. Fur- 
thermore, the shape extending from the puncturing part 
21 a to the part, which is affixed to the bottom wall 42a 
of the housing 4a, in this invention should not necessar- 
ily be limited to a shape having a constant outer diam- 
eter as shown in Fig. 11, but rather it can be a shape 
having a continuously changing outer diameter. 
[0070] Furthermore, the proximate end of the punc- 
turing needle part 2a can be inserted into the opening 
of the distal end of the drug introducing needle part 3a 
so that the both needle parts 2a and 3a are affixed in 
advance in this invention as shown in Fig. 13. The affix- 
ing can be done by gluing and welding. The puncturing 
needle part 2a and the drug introducing needle part 3a 
affixed together in advance can be affixed to the housing 
4a by means of insert molding or gluing in a shape as 
shown in Fig. 13. 

[0071] Furthermore, the proximate end of the punc- 
turing needle part 2a and the distal end of the drug in- 
troducing needle part 3a can be affixed together in ad- 
vance as shown in Fig. 14. The affixing can be conduct- 
ed by gluing or welding. In this case, it can be so ar- 
ranged that the inner diameter in the vicinity of the junc- 
tion between the puncturing needle part 2a and the drug 
introducing needle part 3a gradually reduce from the 
drug introducing needle part 3a to the puncturing part 
21a of the puncturing needle part 2a (tapered shape). 
Consequently, the liquid drug is accelerated and flows 
vigorously as it flows from the drug introducing part 3a 
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to the puncturing part 21a. 

[0072] Furthermore, although each of the drug injec- 
tion needles shown in Fig. 10 through Fig. 14 has only 
one puncturing needle part 2a, the drug injection needle 
of the invention is not limited to this arrangement, but 
rather it can be arranged to have multiple puncturing 
needle parts 2a corresponding to a single drug introduc- 
ing needle part 3a. Moreover, multiple pairs of a punc- 
turing needle part 2a and a drug introducing needle part 
3a can be provided for a single housing 4a. 
[0073] Fig. 1 5 is a side view of a drug injection needle 
according to a third embodiment of the invention and 
Fig. 16 is a cross sectional view of the drug injection 
needle show in Fig. 15. In the following explanations, 
the areas that are different from the first embodiment 
will be explained primarily, skipping the descriptions of 
common parts. 

[0074] The drug injection apparatus according to the 
third embodiment is different from the first embodiment 
only in the constitution of the drug injection needle, and 
the constitution of the injector main body 5 is the same. 
[0075] As shown in Fig. 15 and Fig. 16, a drug injec- 
tion needle 1b comprises a puncturing needle part 2b 
that has a puncturing part 21b that is capable of punc- 
turing a living body, a drug introducing needle part 3b 
that is capable of communicating with the inside of the 
drug container 51 , and a housing 4b that supports the 
puncturing needle part 2b and the drug introducing nee- 
dle part 3b in such a way as to allow the liquid drug to 
fiow between the needle parts 2b and 3b. 
[0076] As shown in the drawings, the drug injection 
needle 1 b according to the third embodiment is different 
in that the drug introducing needie part 3b and the hous- 
ing 4b are formed integrally with the same material, from 
the drug injection needle 1 according to the first embod- 
iment, in which the puncturing needle part 2 and the drug 
introducing needle part 3 constitute a single needle 
body, or from the drug injection needle 1 a according to 
the second embodiment, in which the puncturing needie 
part 2a and the drug introducing needle part 3a consti- 
tute two separate needle bodies independently. 
[0077] The housing 4b comprises a cylindrical part 
41b and a bottom wall 42b formed on one end of the 
cylindrical part 41b. A female screw 43b is formed on 
the inner surface of the cylindrical part 41 b to engage 
with the male screw 57 formed on the boss 53 of the 
drug container 51 . 

[0078] The puncturing needle part 2b constitutes a 
hollow needle which is made of the same material as 
that of the puncturing needle parts 2 and 2a of the 
above-described embodiments. The puncturing needle 
part 2b is affixed to the housing 4b with its root part 22b 
being inserted into an attaching hole 44b formed on the 
distal side of the bottom wall 42b of the housing 4b. 
[0079] The drug introducing needle part 3b is formed 
on the proximate side of the bottom wall 42b when it is 
formed integrally with the housing 4b from the same ma- 
terial. The material used for the drug introducing needle 



part 3b and the housing 4b is the same material used 
for the housings 4 and 4a of the above-described em- 
bodiments. The cutting edge 31 b is formed on the prox- 
imate end of the drug introducing needle part 3b in order 

5 to penetrate through the elastic member 55 that seals 
the drug injection port 54 formed on the distal end of the 
drug container 51 . The cutting edge 31 b is, for example, 
formed simultaneously with the molding process of the 
drug introducing needle part 3b and the housing 4b. The 

10 cutting edge 31 b can also be formed by slicing the end 
of the drug introducing needle part 3a in an angle. The 
shape of the cutting edge 31b can have any shape as 
long as it is suitable to penetrate through the elastic 
member 55; for example, it can be a conically pointed 

15 shape. The drug introducing needle part 3b has a larger 
outer diameter than that of the puncturing part 21b of 
the puncturing needle part 2b. 

[0080] A hole 46b is formed on the housing 4b for con- 
necting between the puncturing needie part 2b and the 

20 drug introducing needle part 3b. 

[0081] The outer diameter of the drug introducing 
needle part 3b in the third embodiment should be pref- 
erably in the range of 0.3-2 mm, or more preferably in 
the range of 0.35-1 .5 mm. Accordingly, the inner diam- 

25 eter of the drug introducing needle part 3b should be 
preferably in the range of 0.25-1 .2 mm. 
[0082] The affixing of the puncturing needle part 2b to 
the housing 4b is conducted by insert molding or gluing, 
for example, in a shape as shown in Fig. 16. Since the 

so drug introducing part 3b is formed integrally with the 
housing 4b from the same material as shown in Fig. 1 6, 
the drug injection needle 1b can be manufactured by a 
conventional method without requiring any special 
method. Moreover, since the puncturing needle part 2b 

35 is assembled to engage with the attaching hole 44b, it 
is firmly affixed to the housing 4b. 
[0083] If the drug injection needle 1 b is a long needle 
normally used for subcutaneous and intramascular ad- 
ministration, it is not necessary to make the entire por- 

40 tion that can puncture a living body thinner than the drug 
introducing needle part 3b. For example, it is also pos- 
sible to configure in such a way as to make the part with 
a continuously changing outer diameter to be able to 
puncture a living body as shown in Fig. 17, so that the 

45 part, which is on the proximate side having a constant 
and thick diameter, is affixed in the center of the bottom 
wall 42b of the housing 4b in an inserted condition. Fur- 
thermore, the shape extending from the puncturing part 
21b to the part, which is affixed to the bottom wall 42b 

50 of the housing 4b, in this invention should not necessar- 
ily be limited to a shape having a constant outer diam- 
eter as shown in Fig. 1 6, but rather it can be a shape 
having a continuously changing diameter. 
[0084] Furthermore, it is also possible to make only 

55 the outer diameter reduce gradually toward the cutting 
edge 31b (tapered shape) while maintaining the inner 
diameter of the drug introducing needle part 3b constant 
as shown in Fig. 18. This makes it easier to cause the 
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part and said liquid introducing needle part in 
such a way as to allow the liquid to flow between 
the two needle parts, wherein; 
said puncturing part has an outer diameter 

5 which is not more than 0,254 mm, 

said liquid introducing needle part has a larger 
outer diameter than at least the vicinity of the 
distal end of said puncturing part; and 
a cutting edge is formed at the end of said liquid 

10 introducing needle part for penetrating through 

an elastic member that is provided to seal the 
liquid injection port. 

2. An injection needle of claim 1 wherein said punctur- 
es jng needle part and said liquid introducing needle 

part constitute a single needle body. 

3. An injection needle of claim 2 wherein said punctur- 
ing needle part has an intermediate part that is 

20 formed between said puncturing part and said liquid 
introducing needle part and connects them smooth- 
ly by changing its diameter continuously. 

4. An injection needle of claim 1 wherein said punctur- 
25 jng needle part and said liquid introducing needle 

part constitute separate needle bodies independ- 
ently. 

5. An injection needle of claim 4 wherein said punctur- 
30 rng needle part and said liquid introducing needle 

part are affixed to said base independently. 

6. An injection needle of claim 4 wherein said punctur- 
ing needle part and said liquid introducing needle 

35 part are affixed to said base in a condition where 
both needle parts are affixed to each other. 

7. An injection needle of claim 1 wherein said liquid 
introducing needle part and said base are formed 

40 integrally from the same material. 

8. An injection needle of claim 1 wherein at least a por- 
tion of said puncturing part has a constant outer di- 
ameter. 

45 

9. An injection needle of claim 1 wherein said punctur- 
ing part has a portion, an outer diameter of which 
continuously or stepwise reduces towards the distal 
end. 

so 

10. An injection needle of either one of claims 1 through 
9 wherein the outer diameter of said puncturing part 
is in the range of 0.1-0.25 mm. 



drug introducing needle part 3b to penetrate the elastic 
member 55 that seals the drug injection port 54 formed 
at the distal end of the drug container 51 . 
[0085] Furthermore, it is also possible to make only 
the inner diameter increase gradually toward the cutting 
edge 31 b (tapered shape) while maintaining the outer 
diameter of the drug introducing needle part 3b constant 
as shown in Fig. 1 9. Consequently, the liquid drug is ac- 
celerated and flows vigorously as it flows from the drug 
introducing part 3b to the puncturing part 21b. 
[0086] Furthermore, it is of course possible to make 
the outer diameter reduce gradually toward the cutting 
edge 31 b (tapered shape) while gradually increasing the 
inner diameter toward the cutting edge 31 b (tapered 
shape). 

[0087] Furthermore, although each of the drug injec- 
tion needles shown in Fig. 15 through Fig. 19 has only 
one puncturing needle part 2b, the drug injection needle 
of the invention is not limited to this arrangement, but 
rather it can be arranged to have multiple puncturing 
needle parts 2b corresponding to a single drug introduc- 
ing needle part 3b. Moreover, multiple pairs of a punc- 
turing needle part 2b and a drug introducing needle part 
3b can be provided for a single housing 4b. 
[0088] It is obvious that this invention is not limited to 
the particular embodiments shown and described above 
but may be variously changed and modified without de- 
parting from the technical concept of this invention. 
[0089] A drug injection needle 1 comprises a punctur- 
ing needle part 2 that has a puncturing part 21 that is 
capable of puncturing a body, a drug introducing needle 
part 3 that is capable of communicating with the inside 
of the drug container, and a housing 4 that supports the 
puncturing needle part 2 and the drug introducing nee- 
dle part 3 in such a way as to allow the liquid drug to 
flow between the needle parts 2 and 3. The outer diam- 
eter of the puncturing part 21 is not more than 0.254 
mm. The outer diameter of the drug introducing needle 
part 3 is larger than at least that of the vicinity of the 
distal end of the puncturing part 21 of the puncturing 
needle part 2, and a cutting edge 31 Is formed at the 
end of the drug introducing needle part 3 for penetrating 
through an elastic member that is provided to seal the 
drug Injection port of the drug container. 



Claims 

1 . An injection needle to be attached to a liquid injec- 
tion port formed on the distal end of a liquid contain- 
er that contains a liquid inside, comprising: 

a puncturing needle part that has a puncturing 
part that is capable of puncturing a body; 
a liquid introducing needle part that is capable 
of communicating with the inside of said liquid 
container; and 

a base that supports said puncturing needle 



55 1 1 . An injection needle of either one of claims 1 through 
9 wherein the outer diameter of said puncturing part 
is in the range of 0.18-0.22 mm. 
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1 2. An injection needle of either one of claims 1 through 
9 wherein the length of said puncturing part is in the 
range of 0.2-1 5 mm. 

1 3. An injection needle of either one of claims 1 through s 
12 wherein said liquid contains a drug that acts on 
the living body. 

14. An injection apparatus including a liquid container 
that contains liquid inside and has a liquid injection 10 
port formed on its distal end and an elastic member 
provided to seal the liquid injection port, and an in- 
jection needle that is attached to the liquid injection 
port of said liquid container, wherein: 

15 

said injection needle comprises a puncturing 
needle part that has a puncturing part that is 
capable of puncturing a body, a liquid introduc- 
ing needle part that is capable of communicat- 
ing with the inside of said liquid container; and 20 
a base that supports said puncturing needle 
part and said liquid introducing needle part in 
such a way as to allow the liquid flow between 
the two needle parts; 

said puncturing part has an outer diameter 25 
which is not more than 0.254 mm, 
said liquid introducing part has a larger outer 
diameter than at least the distal end of said 
puncturing part; and 

a cutting edge is formed at the end of said liquid 30 
introducing needle part for penetrating through 
said elastic member. 
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